In the study of complex networks almost all theoretical models have the property of infinite growth, but the size of actual networks is finite. According to statistics from the China Internet IPv4 (Internet Protocol version 4) addresses, this paper proposes a forecasting model by using S curve (Logistic curve). The growing trend of IPv4 addresses in China is forecasted. There are some reference value for optimizing the distribution of IPv4 address resource and the development of IPv6.
Introduction
In the past decade, network science has made some breakthroughs. More recently network science efforts have focused on mathematically describing different network topologies. In 1998, Watts and Strogatz developed a small world network. [1, 2] In 1999,
Barabási and Albert reconciled empirical data on networks with mathematical representation, describing a scale-free network. Small world effect and scale-free characteristics in complex networks have a high degree of universality. This has aroused the concern and attention at home and abroad.
Since ten years ago, Barabási and Albert have made groundbreaking work on scale-free networks. Complex networks focus on empirical studies, synchronization of complex networks, evolving models of networks, and so on. [1, [2] [3] [4] [5] [6] [7] [8] [9] [10] The empirical researches on complex networks report scale-free phenomena, what kind of model can depict the actually scale-free network are particularly important. Many scholars generalized and modified the BA (Barabási and Albert) model, such as models with nonlinear preferential attachment, with dynamic edge rewiring, fitness models and deterministically growing models can be found in the literature. [4] In real-life networks, incomers may only connect to arXiv:1005.2122v2 3 a few others in a local area for their limited information, and individuals in a local area are likely to have close relations. Accordingly, we propose a local preferential attachment model. [8] Here, a local-area-network stands for a node and all its neighbors. Tanaka and Aoyagi present a weighted scale-free network model, in which the power-law exponents can be controlled by the model parameters. [9] The network is generated through the weight-driven preferential attachment of new nodes to existing nodes and the growth of the weights of existing links. [9] In sociology the preferential attachment is referred to as the Matthew effect. Price called it cumulative advantage. [6] When Price studied the citation network, in order to avoid a zero probability that a new node attaches to an isolate node he suggested that for each node attached an initial attractiveness. [6] One can consider the initial publication of a paper to be its first citation (of itself by itself). [6] Dorogovtsev et. al. further discussed the network with the initial attractiveness. They used the initial attractiveness to tune a power-law exponent. This attractiveness is a constant, and the attractiveness between nodes is independent of each other. Obviously, this is not reasonable. In the real world, many complex networks have a changing attractiveness over time. For example, WWW pages have the timeliness. Some new Web pages are fresh. Their attractiveness may be larger. As time goes by, the fresh may gradually disappear. The attractiveness of these Web pages may also gradually decrease. In the citation network, a paper is not the reference itself when it is published, but with an evolution of the citation network, its contents have a certain attraction. To describe this kind of networks, a competitive network with dynamic attractiveness is proposed in Refs. [11, 12] , the fitness model [13] is a special case of the competitive network.
There are two common features of networks mentioned above. Nodes are linear growth, arXiv:1005.2122v2 4 that is, to add a single node at each time steps; the networks are infinitely growing.
However, the growth of actual networks is limited. In the literature, except Refs. [7, 14] almost all models grow to be unlimited. [17, 18] The analytic method based on uniform distributions (i.e., Barabási-Albert method) is also not suitable for the analysis of the geometrically growing network. [17] In fact, Barabási-Albert method have a shortcoming for the analysis of other models as well. [19] Up to now, the finite networks with bulk growth are studied to be relative rarity. This paper aims to propose a finite model with bulk growth. We develop a method to predict the growth dynamics of the individual nodes. for the analysis of the model. We develop the method to predict the degree distribution of complex networks, and estimate the degree distribution of S-curve network. In Sec. 5
simulations of the network are given. The analytical result agrees with the simulation well,
obeying an approximately power-law form. Conclusions are drawn in Sec. 6.
Study on IPv4 standard diffusion tendency in China

Data set
IPv4 is the fourth revision in the development of the Internet Protocol (IP) and IPv6 Table 1 is the number of China IPv4 addresses over time. 
Where N is the growth; t is time; r is a constant, it is called an instantaneous growth rate; L is also the constant, it is called carrying capacity. Coefficient a determines the position of Logistic curve on time axis. If we find a , r and L, the curve is obtained. Based on four points method [20] and data in 
Competitive network model
Ten years ago, the mechanism of cumulative advantage proposed by Barabási and Albert is now widely accepted as the probable explanation for the power-law degree distribution observed not only in WWW network but in a wide variety of other networks also. In fact, for the mechanism of citation networks has been proposed by Price three decades ago. [6, 21] The work of Price himself, however, is largely unknown in the scientific community, and cumulative advantage did not achieve currency as a model of network growth until its rediscovery some decades later by Barabási and Albert. [6] The BA model satisfies following rules. Starting with a small number （ 0 m ） of nodes, at every time step, we add a new node with m ) ( 0 m ≤ edges that link the new node to m different nodes already present in the system; When choosing the nodes to which the new node connects, we assume that the probability Π that a new will be connected to node i depends on the degree i k of node i , such that
. In order to avoid the isolated node is never connected, initial attractiveness A of nodes is introduced. [10] Because A is a constant, the model in Ref. [10] can not reflect the competition of networks. To describe the competition, we proposed Poisson NPA competition model. The algorithm of our model is as follows. (1 choosing the nodes to which the new node connects, we assume that the probability Π that a new will be connected to node i depends on the degree i k of node i , such that
S-curve network
where A is the initial attractiveness of node i , and m A − > .
Analysis of the model
Estimation of network size
For convenience, taking
, first batch nodes are added to the system. Then at time t the number of nodes of the network is as follows
Therefore, although the network is growing, the network size is finite. It displays S curve, see Fig. 2 . is a continuous real variable, the rate at which ) (t k ij changes is expected to be proportional to degree ) (t k ij of the jth node in the ith batch. Consequently ) (t k ij satisfies the dynamical equation Using Eq. (8), one can write the probability that a node a degree
Assuming that we add the batch of nodes at equal time intervals to the network, the i t values have a constant probability [2.3] 
Substituting this into Eq. (9) we obtain
The degree distribution ) (k P can be obtain using
Eq. (12) shows that the analytic method based on uniform distributions (i.e., From (13) we know that the degree of the node entered the network before ith batch is almost everywhere greater than ij k . Because the degree of the network may be continuous growth, that is, at time t when ith batch nodes add to the system the degree of the network may be as follows,
. Thus, for any given integer
. The number of nodes that the degree is greater than or equal to k is ) ( i t N . Thus, the cumulative degree distribution is obtained as follows 
which is the probability that the degree is greater than or equal to k. The cumulative distribution reduces the noise in the tail. Since the degree of the network may be continuous growth, from (14) we know that the network is scale-free, and degree
Simulation result
In succession, we show some simulations. The number of nodes of our simulation 
Summary and conclusions
Using Logistic model we study IPv4 standard diffusion tendency in China. We forecast IPv4 diffusion tendency. Our result shows that the limited resources of IPv4 will be a great restriction on china's Internet development. Therefore, we suggest that the country should step up IPv6 standards related to the development and marketing efforts.
From the strategic high, the development of the next-generation Internet is a task of top priority. [22] The network formed by IPv4 is a bulk growth and the limit of the growth is finite. The accumulative number of the network is S curve. A lot of practical networks have S-curve characteristics such as the network formed by Internet users. We propose the S-curve network model based on the feature of IPv4 network. Barabási and Albert assumed that the time that the node is added to the system obeys uniform distributions. Although this assumption is not reasonable, it does not affect the result of estimating the distribution of singly growing networks. [2] However, Barabási-Albert method can not estimate the degree distribution of bulk growing networks. To overcome the difficulty, we propose an approximate method for estimating the degree distribution of complex networks.
Simulation results show that this method is effective. Although this is not a rigorous method, it is an intuitive and effective method for estimating the degree distribution. The rigorous method for analyzing complex networks needs a stochastic process theory. [7, 12, 19] 
